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WEIGHT CHECKING METHOD 



This invention relates to a method for determining the 
quantity of items packed in a container in order to 
ascertain whether a desired quantity of the items is 
present in the container. 

Check weighers for use on production lines are well 
known. They are typically used to confirm that the 
quantity of items packed into a container is correct. One 
such system has a conveyor suspended on a load cell which 
produces a signal indicative of the weight of the container 
on the conveyor. Each packed container passes over this 
weighing conveyor before reaching the end of the line so 
that the quantity of items packed in the container can be 
confirmed to be the desired quantity. For example, crisp 
or potato chip packets are commonly supplied in cardboard 
containers of 4 8 individual packets and each individual 
packet weighs 3 0 grams. Thus, the check weigher will know 
that the correct quantity of crisp packets have been packed 
into the cardboard container if the nett weight is equal to 
the product of 48 packets and 3 0 grams, i.e. 1.44 
kilograms . 

However, each of these crisp packets has a weight 
tolerance of 1 gram. Thus, the cumulative tolerance of 48 
packets of crisps means that the actual nett weight of the 
packed cardboard container is 1440 grams ± 48 grams. This 
deviation of 48 grams is greater than the weight of an 
individual packet and so there is a possibility that either 
containers may be shipped with one too many or one too few 
packets of crisps or alternatively containers with the 
correct number of individual packets are rejected. Hence, 
"Bh'ere. .is a need for a check weigher that can accurately 
determine the quantity of items packed into a container on 
an automatic production line. 

In accordance with a first aspect of the present 
.invention', there is provided a method for determining the 
quantity of items in a container, each item having the same 



nominal weight located between upper and lower weight 
limits, the method comprising: 

a. attempting to pack a predetermined quantity, n, 
of the items in the container, the predetermined 

5 quantity, n, being selected such that the 

product of (n+1) and the lower weight limit 
* exceeds the product of n and the upper weight 
limit and such that the product of n and the 
lower weight limit exceeds the product of (n-1) 
10 and the upper weight limit; 

b. measuring the weight of the actual quantity of 
items packed in the container in step (a) ; and,. 

c. dividing the value of the weight ascertained in 
step (b) by the nominal weight to determine the 

15 actual quantity. 

Thus, the invention provides a method for determining 
the quantity of items packed into a container that is not 
affected by the cumulative weight tolerance of all the 
items that are packed into the container. 

2 0 Normally, steps (a) to (c) are repeated until the sum 

of the predetermined quantities of step (a) of each 
■repetition equals a specified quantity (typically 
corresponding to a "full" container) . In this way, the 
method allows for determining the quantity of items packed 

25 into a container to be ascertained accurately and 
independently of the cumulative tolerance irrespective of 
the total quantity of items packed into the container. 

Typically, the weight of step (b) is measured using a 
check weigher and this will preferably form part of a 

30 production line. Such a production line will normally 
include an upstream packaging machine. 

In one example, the items packed in the container are 
packets. of snack foods. 

If the actual quantity determined in step (c) is 

35 different from the predetermined quantity of step (a) then 
the container may be conveyed to a reject location, for 
example a reject conveyor belt. 



In such a case, if the actual quantity determined in 
step (c) is less than the predetermined quantity of step 
(a) then additional items may be packed in the container so 
that it does contain the predetermined quantity of items. 

Alternatively, if the actual quantity determined in 
step (c) is more than the predetermined quantity of step 
(a) then the surplus items may be removed from the 
container so that it contains the predetermined quantity of 
items . 

An embodiment of the invention will now be described 
with reference to the accompanying drawings, in which: 

Figure 1 shows. a production line incorporating a check 
weigher for use with the invention; and 

Figure 2 shows apparatus for diverting containers to 
be rejected from the production line. 

Figure 1 shows part of a production line used for 
packaging packets of snack foods, such as crisps. The 
production line comprises an infeed conveyor 1, a weighing 
conveyor 2 and an outfeed conveyor 3. The weighing 
conveyor 2 is supported on rollers 4a, 4b which are mounted 
on a support frame 20. This bears upon a load cell 21 
which produces signals indicative of the weight suspended 
on conveyor 2 and supplies these to controller 22. 

An empty container 5 ready for packing is held on 
infeed conveyor 1 whilst container 6 is packed as it is 
conveyed along weighing conveyor 2 . A fully packed 
container 7 is conveyed away from weighing conveyor 2 by 
outfeed conveyor 3 . The packets of snack foods are packed 
into container 6 using vacuum head 8 in a conventional way. 

In this example, the packets of snack foods are crisp 
packets and the containers 5, 6, 7 are each intended to 
hold forty eight individual crisp packets. These packets 
have been filled by a packaging machine (not shown) 
controlled to ensure that each packet has a weight of 30 
grams with a tolerance of ±1 gram. 

Vacuum head 8 places eight packets of crisps into 
container 6 in one cycle. However, there is a possibility 



that too few packets will be packed by mistake. The 
quantity n of crisp packets packed into the container in 
one cycle by vacuum head 8 is selected such that the 
product of (n+1) and the lower weight limit of a crisp 
5 packet exceeds the product of n and the upper weight limit 
and such that the product of n and the lower weight limit 
of a crisp packet exceeds the product of (n-1) and the 
upper weight limit. 

As previously mentioned, if all forty eight packets 
10 are packed into the container 6 before its weight is 
checked then it is not possible to determine whether a 
deviation of more than 3 0 grams from the correct net weight 
is due to the cumulative tolerance or due to there being 
one too few or one * too many packets of crisps in the 
15 container. 

In this instance / the upper and lower weight limits 
are 31 and 2 9 grams respectively and so setting n equal to 
eight satisfies both of the above criteria. 

When the vacuum head 8 has released the crisp packets 

2 0 into container 6, the weight of the container 6 is measured 

and load cell 21 provides a signal indicative of this 
weight to "controller 22. Controller 22 then divides the 
value of the weight of the crisp packets, allowing for the 
tare of container 6, by the nominal weight of a crisp 
25 packet (i.e. 30 grams). The actual quantity of crisp 
packets placed in the container by vacuum head 8 during 
that cycle can then be obtained by rounding the result of 
this division to the nearest integer. This cycle is 
re p ea ted six times so that at the end of the process, 

3 0 container 6 should contain forty eight packets of crisps. 

However, if during one of the six cycles only seven 
packets of crisps are loaded into container 6 then the 
controller 22 can detect this. This can be done in one of 
two ways. Firstly the controller 22 can add together the 
35 actual quantities of crisp packets packed in . container 6 
during each cycle and indicate an error if this total does 
not equal forty eight after all six cycles have been 



5 

completed. Alternatively, the controller 22 can indicate 
an error as soon as it detects that only seven packets have 
been packed in the current cycle. 

In the event that controller 22 indicates an error 
5 ' then container 6 can be diverted from the main production 
line . 

Apparatus for enabling this is shown in Figure 2 in 
which the outfeed conveyor 3 leads to a moveable conveyor 
10 which can direct containers either to conveyor 11a which 
10 forms a continuation of the main production line, or to 
reject conveyor lib where the rejected containers can be 
dealt with appropriately. Moveable conveyor 10 is moved 
between its two positions using hydraulic ram 12 which is 
actuated by controller 22 . 



15 
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CLAIMS 

1. A method for determining the quantity of items in a 
container, each item having the same nominal weight located 

5 between upper and lower weight limits, the method 
comprising: 

a. attempting to pack a predetermined quantity, n, 
of the items in the container, the predetermined 
.quantity, n, being selected such that the 
10 product of (n+1) and the lower weight limit 

exceeds the product of n and the upper weight 
limit and such that the product of n and the 
lower weight limit exceeds the product of (n-1) 
and the upper weight limit; 
15 b. measuring the weight of the actual quantity of 

items packed in the container " in step (a); and, 
c. dividing the value of the weight ascertained in 
step (b) by the nominal weight to determine the 
" actual quantity of items packed in the container 
20 in step (a) . 

2. A method according to claim 1, wherein steps (a) to 
(c) are repeated until the sum of the predetermined 
quantities of step (a) of each repetition equals a 
specified quantity. 

25 3. A method according to either of the preceding claims, 
wherein the weight of step (b) is measured using a check 
weigher. 

4. A method „ according to claim 3, wherein the check 
weigher is part of a production line. 
30 5. A method according to claim 4, wherein the production 
lines includes an upstream packaging machine. 

6. A method according to any of the preceding claims, 
Wherein the items are packets of snack foods. 

7. A method according to any of the preceding claims, 
35 wherein if the actual quantity determined in step (c) is 

different from the predetermined quantity of step (a) then 
the container is conveyed to a reject location. 



8. A method according to claim 7, wherein the reject 
location is a reject conveyor belt. 

9. A method according to either of claims 7 or 8, wherein 
if the actual quantity determined in step (c) is less than 
the predetermined quantity of step (a) then additional 
items are packed in the container so that it does contain 
the predetermined quantity of items. 

10. A method according to either of claims 7 or 8, wherein 
if the actual quantity determined in step (c) is more. than 
the predetermined quantity of step (a) then the surplus 
items are removed from the container so that it contains 
the predetermined quantity of items. 

11. A method substantially as hereinbefore described with 
reference to the accompanying drawings. 
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